Study design: Sixteen-week follow-up study. Objective: To evaluate the efficacy of referral from a health-care provider to regular exercise combined with 16 weeks of counselling support following discharge from inpatient or outpatient spinal cord injury (SCI) rehabilitation. Setting: Two rehabilitation centres in Canada. Methods: Seventeen participants (age 42.1 ± 10.6 years, C3-T12, ASIA impairment score A-C) were recruited at discharge from inpatient (n ¼ 9; 5.2 ± 1.3 months post-injury) or outpatient (n ¼ 8; 14.2 ± 3.8 months post-injury) rehabilitation and were given a referral for regular exercise. Telephone counselling support was provided and adherence to the prescribed program was monitored for 16 weeks.
INTRODUCTION
The spinal cord injury (SCI) population remains largely inactive, placing individuals at increased risk for lifestyle-related chronic illness. Although several systematic reviews and the development of physical activity guidelines specific to the SCI population identify many fitness, and presumably health, benefits to regular physical activity participation, there is a significant need for improved health promotion strategies. 1, 2 One of the largest gaps in literature surrounds the acute and subacute phase of injury, specifically the point of discharge from rehabilitation. Leisure-time physical activity (LTPA) rates decrease with increasing time post-injury and longitudinal assessments have revealed a significant drop in activity status in the months immediately following discharge from rehabilitation. 3, 4 From a theoretical perspective, many proven interventions incorporating plans to overcome barriers would be ideal during this transitional period as individuals value exercise and can identify many benefits to regular participation, despite the existence of a number of barriers. [5] [6] [7] A counselling program beginning during rehabilitation and continuing post-discharge has proven to be effective at increasing sport and physical activity participation up to 1-year post-discharge, 8 however, this intervention was not specific to individuals with SCI.
In the chronic SCI population, aspects of social cognitive theory have been shown to be predictive of future physical activity participation. 9 This theory of behaviour change incorporates aspects of perceived control over one's behaviour, and includes outcome expectations and self-efficacy as important constructs. 10 Self-efficacy specifically has been linked to future aerobic and resistance physical activity participation, 11 although these relationships have not been demonstrated in adults with SCIs o1 year in duration.
With a current trend towards decreasing length of rehabilitation stays, the health-care system is becoming increasingly reliant on outpatient services for long-term maintenance of health and function after SCI. 12 Despite this, less than half of people with SCI report receiving any information about physical activity from their healthcare provider, and even fewer report receiving specific information about how and when to exercise. 13 Physicians are consistently recognized as an important source of LTPA information, 14 and specific preparation for LTPA during rehabilitation can serve as an important facilitator for continued participation. 5 In the cardiac rehabilitation model, the strength of physicians referral is the most significant predictor of long-term adherence, 15 and literature reviews suggest that patients are more likely to adhere to programs when they are referred, educated, and have a high amount of self-efficacy. 16 Thus, this transitional period may prove to be highly influential as individuals reintegrate into the community and form new habits while still maintaining regular contact with health-care providers.
The purpose of this study was to (i) evaluate the effectiveness of direct referral to structured exercise and physical activity counselling upon discharge from either outpatient or inpatient SCI rehabilitation programs and (ii) to evaluate the relationships between constructs of social cognitive theory and exercise adherence post-discharge. We hypothesized that this system of direct referral and counselling would result in an increase in exercise participation among the study participants throughout the 16-week follow-up period compared with literature values for this population, and that the constructs of social cognitive theory (specifically self-efficacy) would have a strong correlation with adherence. Further, based on the experiences associated with already living in the community, it was predicted that adherence to the prescribed program and exercise self-efficacy would be greater among participants discharged from outpatient, compared with those from inpatient, rehabilitation programs.
MATERIALS AND METHODS Participants
Participants were recruited at SCI rehabilitation centres in Hamilton, Ontario and Vancouver, British Columbia, Canada from July 2011 to February 2013. Participants were classified into groups based on discharge program: inpatient or outpatient. Individuals who were 18-65 years old, relied on a wheelchair for mobility and could understand English were invited to participate. Further inclusion criteria were that participants not be involved in formal rehabilitation (that is, enrolled in an outpatient rehabilitation program) during the 16-week follow-up period. Written, informed consent was obtained from each participant, and the relevant research ethics board at each study site approved the protocol.
Physical activity referral and counselling
Participants received a physical activity referral from their physiotherapist before discharge from either outpatient or inpatient SCI rehabilitation program. The referral advised regular exercise that could be completed as unstructured LTPA or as part of a structured community exercise program. Injury-specific demographic information, physical limitations and any relevant rehabilitation outcomes were also included and provided to the program coordinator, if applicable.
In addition, participants received continuous physical activity counselling and support for a 16-week follow-up period post-discharge. Trained research staff familiar with exercise in the SCI population completed the counselling protocol. The counselling session was open in structure and tailored to each participant based on the types of support they may need to become active, perceived barriers to becoming active and how willing they were to set shortand long-term goals. The protocol involved reviewing the benefits of LTPA and creating plans to both achieve goals (action planning) and overcome potential barriers (coping planning). 6 After the initial telephone counselling session (lasting approximately 1 h), follow-up phone calls were conducted every 4 weeks to track LTPA, monitor and re-assess goals, and record salient barriers. If participants were not interested or willing to complete the counselling portion of the study, they still received a referral and adherence was monitored.
Adherence
Adherence to the twice-weekly exercise prescription was monitored for a 16-week follow-up period. Adherence was monitored as attendance at a structured community exercise program or as self-report. For self-report, sessions were only counted if they fit within the physical activity guidelines (that is, at least 20 min of aerobic exercise or 3 sets of 10 repetitions of resistance exercise). 2 Adherence rate was calculated based on a percentage of a maximum of 32 exercise sessions (two times per week for 16 weeks). Reasons for not completing the exercise program were recorded as barriers, and prevalence was defined as the number of participants reporting each barrier at least once during the follow-up period.
Exercise beliefs questionnaire
Perceptions about exercise post-discharge were assessed with a questionnaire administered at the point of discharge, before the initial counselling session. This questionnaire was modified from measures previously used in this population, to be specific to individuals at this stage of rehabilitation. Participants were asked to provide their opinions about engaging in regular LTPA over the next 16 weeks. LTPA was defined as any activity that individuals choose to do in their free time that require exertion. Specifically, the questionnaire was framed around the constructs of social cognitive theory and assessed outcome expectations, scheduling self-efficacy and task selfefficacy. 10 All questions were rated on a seven-point scale (1 ¼ not at all confident or strongly disagree and 7 ¼ completely confident or strongly agree). Mean composite scores were calculated for each construct for each participant.
Task self-efficacy was measured for four different types of exercise (moderate and heavy intensity aerobic and strengthening activity) and participants were asked to rate their confidence to engage in each activity for (a) 10 min, (b) 20 min, (c) 30 min, (d) 45 min and (e) 60 min without stopping. 9 Internal consistency was good for both measures (a aerobic ¼ 0.85, a strengthening ¼ 0.93). 17 Scheduling self-efficacy was measured by asking participants to rate their confidence in their ability to include 30 min of LTPA into their schedule (a) one, (b) two, (c) three and (d) more than three times per week (a ¼ 0.67). 6, 18 Outcome value had acceptable internal consistency (a ¼ 0.77) 17 and was measured with three items: 'in the next three months post discharge, engaging in regular LTPA is the most important thing I can do,' 'establishing a routine including regular LTPA in the next three months post discharge is a high priority for me' and 'engaging in regular leisure time physical activity post discharge would be extremely valuable.' Outcome expectations were measured with 12 items that were preceded with the statement 'I think that engaging in regular leisure time physical activity in the next three months post-discharge willy' and participants were asked to rate various health and lifestyle outcomes specific to SCI. 9 Internal consistency was adequate (a ¼ 0.71). 17 
Data analysis
All data are presented as mean ± s.d. Group differences in demographic information and self-efficacy constructs were compared with an independent t-test. Adherence rates between groups were compared using a one-way analysis of variance and Cohen's d effect sizes were calculated. Spearman's rank correlation coefficients (r s ) were calculated between each self-efficacy construct and adherence. Significance was accepted at Po0.05.
RESULTS

Participants
Seventeen participants were recruited to participate in this study and divided into groups based on discharge program: inpatient discharge (n ¼ 9) and outpatient discharge (n ¼ 8). The most common causes of injury were: motor vehicle accidents (44%), falls (25%), nontraumatic causes (19%), and sport or recreation accidents (13%). The only significant group difference was in time post-injury (P ¼ 0.01), reflecting the two discharge time points. Participant characteristics are summarized in Table 1 .
Adherence
Two participants were lost to follow-up and are not included in adherence calculations; adherence for the remaining 15 participants is presented in Figure 1 . Overall, participants attended an average of 17.4 ± 12.4 sessions (out of a possible 32), corresponding to an adherence rate of 54.4 ± 38.8%. For participants discharged from inpatient rehabilitation, the mean number of sessions attended was 22.9 ± 14.4, equating to 71.4 ± 44.9%. Among the participants discharged from outpatient rehabilitation, four were not interested in the follow-up counselling, but were still given the referral. Although the number of sessions completed appeared to be different between these two groups (referral plus counselling: 16.0 ± 5.8; referral only: 9.3±10.6), there was a high degree of individual variability. None of these group differences in attendance rates were significant (P ¼ 0.22), however, there was a medium to large effect size when comparing inpatient to outpatient counselling groups (Cohen's d ¼ 0.63) and when comparing outpatient referral only and referral plus counselling (Cohen's d ¼ 0.79). Prevalence of common barriers is presented in Table 2 .
Exercise beliefs questionnaire
Results from the exercise beliefs questionnaire and correlations between the constructs of social cognitive theory and adherence are presented in Table 3 . There were no significant differences (P40.05) in any of the constructs measured between groups. There were also no significant correlations between any of the constructs and adherence rates. The correlation between adherence and aerobic task self-efficacy was high but not significant (r s ¼ 0.41, P ¼ 0.21).
DISCUSSION
The purpose of this study was to evaluate the effectiveness of direct referral to regular exercise upon discharge from inpatient or outpatient SCI rehabilitation. In addition, we aimed to explore if a continued health promotion strategy involving telephone counselling support would be beneficial to long-term exercise participation post-discharge. Findings of this pilot project indicate the potential role of such an initiative in the rehabilitation process, as promising adherence rates support the efficacy of this model of care.
The exercise adherence rates of 71% and 50% among those who completed the counselling protocol are a favourable finding, and 6 of the 11 participants who finished the protocol had adherence rates above 75%, with 4 reporting rates of 100%. Although comparisons with other reported adherence rates are difficult, these rates do appear to be higher than LTPA rates typically reported in this population and seemingly counteract the decrease in participation that has been reported during this time period. 4 It is also encouraging to note the difference in adherence rates between participants discharged from outpatient programs who received the counselling and those that did not (50.0 ± 18.2% vs 28.9 ± 33.2%). Although the sample for this portion of the study is small and the high amount of individual variability likely contributes to the lack of statistical significance, the large effect sizes offer putative support for the importance of the counselling component during the critical first months after discharge from rehabilitation.
The most common barriers to exercise participation in this study were physical health problems (that is, urinary tract infections and general illness), transportation and personal life situations (that is, moving and return to work). These findings are consistent with those that have been reported previously with respect to regular physical activity among individuals who are newly discharged. 5 Although several studies in the chronic SCI population indicate internal barriers (for example, motivation) as a strong predictor of behaviour, 13 this was not reported in this study. Although we did not measure motivation or changes in the constructs of social cognitive theory as a result of our counselling intervention, the counselling support may have helped participants maintain interest in exercise. Similarly, resource barriers (that is, accessibility of facilities and knowledgeable staff) is one of the most commonly reported barriers for exercise participation 5 and community reintegration after SCI, 19 yet was not reported by the participants in this study. The differences in reported barriers may be due to a combination of factors including the counselling intervention but also community exercise programs available near the study sites. Another interesting finding was the similarity between self-efficacy scores between people being discharged from inpatient and those from outpatient rehabilitation programs. These values are similar to what we have recently reported in the sub-acute SCI population during inpatient rehabilitation; 7 that these self-efficacy values were not higher following an outpatient rehabilitation program is perhaps reflective of the lack of specific community-based exercise education and opportunities available to this population. It is also interesting to note the lack of relationship between the self-efficacy constructs and LTPA participation, as social cognitive theory has been shown to be a predictor of exercise behaviour in previous studies in the chronic SCI population. 9, 11 The reasons for this discrepancy may be due to the relatively low levels of task self-efficacy reported in this study and the high amount of variability reported in adherence rates. One limitation of this work is that we did not re-administer the questionnaire following the counselling protocol or at the end of the intervention. Further investigation may reveal stronger associations between the constructs of social cognitive theory and exercise behaviour postdischarge.
Additional limitations of this study were the lack of control group and the relatively small sample size. Although our recruitment period was quite long (over a year), we had low recruitment rates because of some of the specific circumstances of the rehabilitation centre. The first was geographical location. As both of these centres served large regions, many of the potential participants had plans to return home, or were unsure of their final residential location, and thus were not interested in continuing with 16 weeks of follow-up. In addition, the presence of outpatient rehabilitation programs at the study sites decreased the number of participants as most programs were up to 1 year in duration.
CONCLUSIONS
The results of this study support the effectiveness of adding an exercise referral from a health-care provider and counselling support from specialized staff to the rehabilitation model after SCI as a means to enhance physical activity participation rates. The linking of rehabilitation to community exercise may be an important model for health promotion to support sustained participation.
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